The role of cyclooxygenase-1 and -2 in the rat formalin test.
Prostaglandins are thought to play an important role in nociceptive transmission at peripheral sites and in the spinal cord. Prostaglandins are produced by cyclooxygenase (COX), which catalyzes the conversion of arachidonic acid. Two forms of COX have been identified: COX-1, which is constitutively expressed, and COX-2, which is an inducible enzyme. To define the role of COX-1 in nociceptive transmission, we examined the effect of oral and intrathecal administration of 5-(4-chlorophenyl)-1-(4-methoxyphenyl)-3-trifluoromethylpyrazole (SC-560), a selective COX-1 inhibitor, on the rat formalin test and compared the effect of SC-560 with that of celecoxib, a COX-2 selective inhibitor, and indomethacin, a nonselective COX-1 and COX-2 inhibitor, on the rat formalin test. Oral and intrathecal administration of SC-560 had no effect on the agitation behavior in the rat formalin test. Oral and intrathecal administration of celecoxib and indomethacin depressed agitation behavior during the rat formalin test. These data suggest that prostaglandins synthesized by COX-1 are not involved in nociceptive transmission during the rat formalin test but that COX-2 does play an important role in the rat formalin test. Our data suggest that a COX-2 selective inhibitor, but not a COX-1 selective inhibitor, may produce a good analgesic effect on the inflammatory pain state in a clinical situation.